Abstract. Polygyny appears to be beneficial for males, yet comprises less than 20% of all pair bonds formed by male willow ptarmigan, Lagopus lagopus. This study tested whether polygyny was costly to males. Polygynous males defended larger territories than monogamous and unpaired males and were more likely to be adults than males of other pairing status. Pairing status changed throughout the life of some males. Naturally polygynous males were in better body condition in the early part of the breeding season than other male types, and unpaired territorial males had the lowest condition. Naturally polygynous males had a tendency to lose the least amount of body mass over the season. Naturally polygynous and monogamous males had larger combs than males of other pairing status. Polygynous males had higher reproductive success, similar survival and similar future reproductive success compared with monogamous and unpaired territorial males. Even in years of high clutch predation, and accounting for higher levels of extra-pair paternity in the clutches of polygynous males, naturally polygynous males were more successful than other male types. A group of experimentally polygynous males (i.e. they became polygynous because of a male removal experiment) had similar reproductive success to naturally polygynous males, but lower overwinter survival than other male types. These results suggest that naturally polygynous males were older and 'better' than other males and this allowed them to defend larger territories and attract more than one female. Males that became polygynous only as a result of our experiment, however, appeared to suffer costs from this increased breeding effort.
According to the theory of sexual selection, males in most circumstances should mate with as many females as possible, and females should be more selective and pair with males that will provide the best resources and care to their offspring (Trivers 1972) . Thus, males should prefer a promiscuous or polygynous system and females a monogamous or polyandrous mating system. The outcome of this 'battle of the sexes' is modified by the degree of male investment required by females for successful reproduction (Wittenberger & Tilson 1980) . The ultimate losers in the battle of the sexes are males that are not able to defend a territory or that defend a territory but remained unpaired. These males may make some fitness gains through extra-pair copulations, but many studies have indicated that neighbouring territory holders and not floaters are the primary participants in extra-pair copulations (e.g. Gibbs et al. 1990; Lifjeld et al. 1993 ). Correlates of male pairing and mating success have been examined, including age, size, secondary sexual characteristics, behaviour and characteristics of the territory (e.g. Gibson & Bradbury 1985; Eckert & Weatherhead 1987; Martin 1991) . Few studies have examined whether pairing status is fixed through life or changes with circumstances.
A productive way to examine the evolution of mating systems is to measure costs and benefits to males and females of various mating options. Several studies on birds have examined the costs of polygyny to females (reviewed in Bart & Tornes 1989; Dunn & Hannon 1989 , 1991 Korpimäki 1991; Petit 1991; Hannon & Martin 1992; Johnson et al. 1993 ) and the benefits of polygyny to males (e.g. Weatherhead & Robertson 1977; Davies & Houston 1986; Veiga 1992) . Few have considered that polygyny may be costly to males (but see Wittenberger & Tilson 1980; Yosef et al. 1991) 
